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Finding Cancer Genes in a Genomic Haystack
PAGE 1253 and PAGE 1269
The complexity of human cancer genomes hinders the identification of mutations that are actually ‘‘causal’’ in tumor
formation. Here, Zender et al. and Kim et al. use comparative oncogenomic approaches in mouse and human tumors to
discover oncogenes and a metastasis gene, respectively. Kim et al. describe the adaptor-encoding NEDD9 as a bona
fide melanoma metastasis gene. They show that NEDD9 functionally interacts with focal adhesion kinase and modulates
focal contact formation, important in the metastasis of cancer cells. Using a mouse model of liver cancer, Zender et al.
identify an amplified region of DNA containing cIAP1, encoding an apoptosis inhibitor, and Yap, encoding a transcription
factor, as causal in hepatocarcinoma. Further, the authors find that cIAP1 and Yap synergize to drive tumorigenesis. These
studies illustrate the utility of mouse models for cancer gene discovery and validation in the postgenomic era.
Looking under the Hood of Cell Migration
PAGE 1361
Cells exhibit a biphasic migration velocity response to increasing adhesion strength, with fast
migration occurring at intermediate extracellular matrix (ECM) concentration and slow migra-
tion occurring at low and high ECM concentration. A simple mechanical model was proposed
to explain this phenomenon, in which too little adhesion does not provide sufficient traction
whereas too much adhesion renders cells immobile. By utilizing high-resolution fluorescent
techniques, Gupton et al. now reveal the additional complexity that underlies maximal cell
migration. The authors propose a model in which the dynamic interrelationships between
cytoskeletal systems results in a specific balance between adhesion and contraction, thereby
inducing optimal migration velocity.
The DNALAND of Gene Amplification
PAGE 1283
DNA palindromes, or inverted repeats, often colocalize in cancer cells with chromosomal regions predisposed to gene
amplification. The molecular mechanisms by which palindromes can cause gene amplification are largely unknown. By
designing a tractable model system in yeast, Narayanan et al. demonstrate that nearly perfect palindromes comprised
of human Alu sequences are potent sources of chromosomal breaks that can trigger gene amplification. Furthermore,
the chromosomal location of the palindrome-mediated breaks results in different types of gene amplifications. Chromo-
somal rearrangements identified in this study are reminiscent of those observed in human tumors, indicating that similar
underlying mechanisms may operate in humans.
Punching in and out of Replication Factories
PAGE 1297
HowDNA replication is organized in space and time within the nucleus of eukaryotic cells is poorly understood. Using time-
lapse microscopy, Kitamura et al. developed a new assay to analyze the dynamics of DNA replication, both spatially and
temporally, in individual budding yeast cells. They observe that sister replication forks generated from the same origin stay
associated with each other within a replication factory while the entire replicon is replicated. The high temporal resolution of
this assay will allow further analysis as to how replication dynamics vary from cell to cell.
Life without Centrioles?
PAGE 1375
The centrosome is themajormicrotubule-organizing center in animal cells, and it is thought
to play an important role in many cell processes, including cell polarity, migration, and cell
division. Basto et al. now show that flies without centrioles, the structures that lie at the
heart of the centrosome, can proceed through the majority of development normally,
even though they have no centrosomes. Centrioles are also required to form cilia, and
the acentriolar flies die soon after birth due to a lack of cilia in their mechanosensory
neurons. Thus, centrioles are essential for centrosome and cilia formation in flies, but
only the cilia are essential for the survival of the adult fly.Cell 125, June 30, 2006 ª2006 Elsevier Inc. 1207
Red Light for Replication Forks
PAGE 1309
The circular chromosome in E. coli is replicated in both directions from the origin to terminus region. Termini are composed
of Ter sites with bound Tus terminator proteins. The replication fork that arrives first at the terminus is blocked by the
Tus-Ter complex while the fork approaching from the other direction is not. By using biophysical, biochemical, and
structural methods, Mulcair et al. examine the basis for this polarity. The authors demonstrate that the block is achieved
via strand separation by the replisomal DNA helicase, allowing a strictly conserved cytosine residue at the fork-blocking
end to move into a pocket on the surface of Tus. This creates a ‘‘locked’’ version of the Tus-Ter complex that prevents
passage of the helicase.
Cell-Cycle Control of Meiotic Double-Strand Breaks
PAGE 1321
Maternal and paternal chromosomes must be connected in order to segregate properly in the first meiotic division.
Connections are formed by homologous recombination initiated by DNA double-strand breaks. It is known that break
formation is tightly controlled so that it occurs at the right time within the meiotic cell cycle. Henderson et al. now demon-
strate that a critical factor for meiotic double-strand break formation in yeast, Mer2, is phosphorylated by cyclin-dependent
kinase. This phosphorylation controls break formation by modulating Mer2 interactions with other recombination proteins.
This study thus uncovers how a key regulator of cell-cycle progression contributes to the control of meiotic recombination.
Evolution through Hox Regulation
PAGE 1387
Hox genes control many prominent features of the animal body
plan. Jeong et al. show that the Abdominal-B (ABD-B) Hox
protein also controls body pigmentation by directly activating
expression of the yellow pigmentation gene in Drosophila mela-
nogastermales. ABD-B regulation of a cis-regulatory element of
the yellow gene evolved in an ancestor of the melanogaster
species group and was subsequently lost in one lineage partly
through the mutational inactivation of an ABD-B binding site.
This work demonstrates that the evolution of Hox regulation
occurs at the level of individual species through modifications
of cis-regulatory elements.
‘‘Nucs’’ against Cell Death
PAGE 1333
Intracellular nucleotides are vital for nucleic acid synthesis, energy metabolism, and signal transduction. Here Chandra
et al. reveal a distinct function for physiological levels of nucleotides as potent prosurvival factors. The authors show
that nucleotides can directly bind to cytochrome c and prevent its interaction with Apaf-1, thereby inhibiting ‘‘apoptosome’’
formation and caspase-9 activation, all of which are required for induction of apoptosis. These results suggest that the level
of intracellular nucleotides serves as a mechanism to set the threshold for apoptosis.
Calcium Sensors Accelerate Potassium Uptake
PAGE 1347
Potassium is an essential mineral in plant growth and development. Plants take up K+ from the soil via transporters in root
cell plasma membranes. Xu et al. now show that the protein kinase CIPK23 stimulates K+ uptake in Arabidopsis under
low-K+ conditions. The authors further find that two calcium-sensing proteins, CBL1 and CBL9, are positive regulators
of CIPK23 kinase. The study indicates that the calcium-sensing pathway is connected to potassium uptake in plants
and that phosphorylation could be a general mechanism to regulate ion transport.Cell 125, June 30, 2006 ª2006 Elsevier Inc. 1209
